WO 2004/(M»2<i43 



10/520034 

PCT/EP2OO3/0069I3 

DTlSRec'dPCl/H^ .3 0 DEC 2004 



LAYING PIPE 

Field of the invention 

The present invention relates to a laying pipe for hot rolled products into ring or 
spiral shapes and particularly to a spiral-forming pipe inserted on a rotating laying 
head or a rotor belonging to such a device. 
State of the art 

Hot rolling of metallic materials for the production of long rounded rods provides 
for a stage in which the product, in the form of a wire, rod, thin bar or similar, is 
wound into coils or rolls for its storage, transport or further manipulation. In order 
to carry out the winding operation of the metal wire into ring shapes, in the past, 
devices fitted with a rotating laying head comprising, amongst other elements, a 
pipe fixed solidly to the rotating laying head, and also rotating itself have been de- 
signed, into which the wires are made to run to make them follow the trajectory 
generally in the form of a spiral, characteristic of the winding of a wire onto a coil. 
The laying pipe is an element which is very stressed by the forces generated in the 
wire winding operation, given the high rotation speeds at which the laying heads 
are made to rotate. For example, in modern rolling mills, metallic wire finishing 
speeds in excess of 120 m/s are reached which lead to laying head rotational ve- 
locities of around 2000 - 3000 rpm. 

The forces acting on the laying pipe during the operation are therefore of centrifu- 
gal and frictional type. Therefore in the past, efforts to reduce wear of the pipe and 
the metallic rod have been made to seek solutions to avoid scratching or damag- 
ing the rod which would compromise its structural and commercial quality. 
In the known art, solutions which envisage particular forms of the laying pipes to 
optimise the characteristics of the coiling operation and to reduce wear of the in- 
ternal surface of the pipe to a minimum have been proposed. By optimising the 
form of the pipe, one guarantees a constant and well distributed contact of the rod 
along the entire pipe and one obtains as a result greater stability in the formation 
of the spiral, at the same time reducing the specific contact pressures and there- 
fore wear, above all in the rolling of small diameter products at high speed. These 
types of laying pipes have an internal diameter which varies from around 30 to 40 
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mm, and an external diameter of around 50 mm to offer the structural resistance 
due to the stresses generated during the laying operation. With pipes of such di- 
mensions it is possible to carry out coiling operations of rods and rolling products 
in general, with diameters reaching around 25 mm. 

However, laying pipes of these dimensions have not shown themselves to be 
suited to correct laying operations in the case of use with small diameter rolling 
products at high speed because they are not able to force the rolled product to 
follow its theoretical trajectory. 

A solution, addressed at reducing in greater measure, wear of the rod and the pipe 
caused by their mutual friction, has been proposed in the patent application EP-A- 
832701 in which, inside the pipe, a series of cylindrical shaped elements with an 
axial hole are inserted; such elements are made of materials with appropriate 
hardness and are placed, as elements in a collar, in a manner such that the inter- 
nal holes form a substantially continuous canal in which the metallic rod to be 
wound runs. The canal, due to the thickness of the rings, has in such a manner, 
reduced size with respect to that of the internal diameter of the laying pipe and 
thus allows working with rods of thinner dimensions, offering the rod an improved 
guide than that offered by the canal of the laying pipe in the absence of such rings, 
the free internal space in such case being too large. The document furthermore 
presents a centrifugation for which the holes of the rings are realised in a manner 
so as to not create protuberances or discontinuities that can damage the metallic 
rod during the delivery. Furthermore, it discloses a method allowing for quick 
replacement of the ring elements, at the moment in which their wear has reached 
a predetermined level. Such a solution offers greater wear management since 
there is no need to replace the entire pipe, but only those parts with worn rings. 
Such a solution presents some disadvantages, amongst which the fact that the 
use of the rotor which sustains the laying pipe is usable only for a limited range of 
rolling products, that is those whose diameter varies in the interval of 5 to 7,5 mm. 
In fact, typically, the nominal diameter of the canal formed by the rings is 12 mm 
and, in cases in which it is necessary to produce rolling products with greater di- 
ameters., it is necessary' to replace the entire rotor with one which supports a con- 
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ventional laying pipe, without rings in its interior. In fact, it is not possible to keep 
the same rotor and replace the pipe fitted with rings with one which is without be- 
cause in such a case the masses involved are so different that this would cause 
significant balancing problems because of the high rotational speeds of the rotor. 
5 In the past, with the aim to reducing the problems resulting from wear, a solution 
using a laying pipe with high thickness walls, with an external diameter of about 
50mm which corresponded to an internal diameter of 20mm has been proposed, 
but such a solution was not ideal because it was however necessary to replace the 
rotors in the case of the winding of rolling products of diameter greater than 14 - 
10 16 mm. A further disadvantage of such a solution was the technical difficulty which 
involved the shaping and the bending of a pipe with walls of large thickness. 
Summary of the invention 

A primary object of the present invention is that of overcoming the above 
drawbacks, by providing a laying pipe which improves the operating stability of the 
1 5 winding of rolling products small diameter. 

Another object of the invention is that of obtaining a laying pipe which can be used 
for products with a wide range of diameters, which is versatile and cost effective in 
operation. 

These objects, and others which will be evident in view of the following description, 
20 are reached, according to claim 1 , by a laying pipe for rolled products comprising a 
first external pipe consisting of a first substantially rectilinear section, a second 
substantially spiral-shaped section and by a third, substantially circular section 
characterised by the fact of providing a second pipe inserted inside said first pipe, 
with an external diameter substantially equal to the internal diameter of said first 
25 pipe and with a length at least equal to the length of said first section. 

Preferred embodiments of the device according to the invention are defined in the 
dependent claims. 

Thanks to the characteristics of the laying pipe for rolled products, the problems 
relating to administration costs and quality of operation are overcome. 
30 The laying pipe according to the invention can be used with products of a wide 
range of diameters, from 4 to 16 mm, without requiring replacement of the pipe, 
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while maintaining an optimal guiding capacity of the low diameter rolled products 
at high speed. 

The solution proposed by the present invention also allows to operate with the 
same rotor, only replacing the laying pipe in case of use on large sized rolling 
5 products, having a diameter larger than 16 mm, because the replacement of the 
pipe with one of a different diameter does not entails the unbalancing of the rotor. 
As a whole, the rolled product laying system has reduced operating costs with re- 
spect to other systems of the known type. It allows the improvement of the winding 
characteristics of low diameter wire or rod, as the stability characteristics of the 

10 system are linked to a good guiding of the rolled product in its initial section. Fur- 
thermore, the improved guiding conferred on the rolled in the initial section of the 
laying pipe determines better conformation of the heads and tails of the rolls. The 
reduction in the initial angle of impact of the rolled product on the laying pipe, as a 
consequence of the reduction of the internal diameter, results in the advantage of 

15 further reducing the wear in the initial zone thus extending the working lives of the 
pipes. 

Brief description of the figures 

Further characteristics and advantages of the invention will become apparent in 
the light of a detailed description of a preferred, but not exclusive embodiment of a 
20 laying pipe for rolling products illustrated by way of non limiting exemple with help 
of the appended drawings in which: 

Fig. 1 represents a side view of the laying pipe for rolling products according to the 
invention; 

Fig. 2 represents a elevation view of the pipe in Fig. 1; 
25 Fig. 3 represents a enlarged view of a particular of the pipe in Fig. 1 . 
Detailed description of a preferred embodiment 

With particular reference to the cited Figures, a laying pipe globally referred to by 
reference numeral 1 has a spatial shape substantially made up of a first section 2 
of almost rectilinear conformation, and by a second section 3 with a conformation 
30 approximating that of a spiral. Section 2 of the pipe, almost rectilinear, has an axis 
X which at the end 4, which is the entry end for the rolled product during the laying 
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operation, coincides with the axis of rotation of the rotor, of conventional type and 
not illustrated in the Figure. In the description, we will make reference indifferently 
to wires, rods or thin bars to indicate the products which can be wound using the 
laying rotor, intending with this that the laying pipe of the invention can be used 
5 with rolling products of a similar shape. In the successive portion of section 2 of 
the pipe, as is more easily visualised in Fig. 2, the axis X of the pipe deviates 
slightly from the axis of rotation of the rotor and successively, with a sufficiently 
joined section of the pipe, with a wide radius of curvature, passes to the second 
section of the laying pipe 3 which terminates with the end 7 from which the rolled 

1 0 product exits to make up the coil or roll. 

The two sections 2 and 3 of the pipe, in side view, are almost equal in length. A 
second pipe 10 is provided, which is located inside the first external pipe 5. Pipe 
10 forms an interior coating for pipe 5 and is placed along the almost rectilinear 
section 2, whilst the substantially spiral section 3 remains formed only by the ex- 

1 5 ternal pipe 5. 

The internal pipe 10 is inserted into the external pipe 5 prior to the realisation by 
shaping and folding of pipe 5. Preferably the two pipes 5 and 10 are welded to- 
gether in the end section near to the entry end 4 of the rolled product. 
The external pipe 5 has a sectional dimension very close to that of the conven- 

20 tional, simple type pipes, lacking internal rings, and used singularly. The external 
diameter of pipe 5 is of about 50 mm, and the internal diameter is of about 34 mm. 
The internal pipe 10 has external an diameter substantially equal to the internal di- 
ameter of the external pipe 5, and internal diameter of around 20 mm. The inven- 
tion can be realised with pipes of different dimensions still in relation to the rolled 

25 product on which the laying operation must be performed. 

The internal pipe 10 has a length L slightly greater than the first rectilinear section 
2 of the laying pipe 1 . Advantageously, it ends slightly downstream from the point 
where the first bend which joins the rectilinear section to the spiral section 3 is lo- 
cated, so that the rounded rod which is subjected to coiling does not scrape 

30 against the internal walls of the external pipe 5 corresponding with said curve. 
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Preferably the internal pipe 10 and external pipe 5 are bent jointly to their prede- 
fined shape by means of a unique forming operation. 

In a preferred, and particularly advantageous embodiment, the substantially recti- 
linear section 2 has a length of less than 1 ,5m. In another advantageous variant of 
5 the laying pipe 1, the spiral section 3 has for an end section 8, a substantially cir- 
cular shape. This third section 8 is of a length such as to define a centre angle of 
around 50°. 

As the pipe 10 is inserted only into the initial section of the external pipe 5, in 
which the bending radius of the rod has not reached its maximum, it is possible to 

10 roll products with a maximum diameter up to 1 6 mm without the danger of jamming 
of the product inside the pipe. Optimal use of the laying pipe is therefore that with 
products of broader use having a diameter comprised of between 5 and 16 mm. 
Within this product range one can use the same laying pipe 1, with optimal coiling 
results and without the need to make any replacement of the laying pipe 1. 

15 In particular cases the internal diameter of the initial pipe can be reduced to 
16mm, thus limiting the use of the laying pipe to rolled products with a range of di- 
ameters from 5-12 mm. 

The construction according to the invention of the laying pipe 1 , which guarantees 
dynamic behaviour similar to that of conventional type pipes, without introducing 

20 imbalances with respect to the latter, allows therefore the performance of the coil- 
ing operation with the same rotor head also with rolling products, such as rounded 
bars, of diameter greater than 16 mm. In use with products of diameter up to 16 
mm, a pipe 1 according to the invention as described above is used, whilst in the 
case in which the coiling operation of products having diameter greater than 16 

25 mm must be performed, the laying pipe 1 of the invention can be substituted by a 
conventional type pipe, of external diameter of around 50 mm and of internal di- 
ameter of around 34 mm. The dynamic behaviour remains substantially similar and 
balancing of the rotor is not required, since the internal pipe 10 is placed only in 
the initial section of pipe 1 which is close to the axis of rotation of the rotor, and its 

30 replacement with another laying pipe without second internal pipe does not imply 
substantial unbalancing of the rotor itself. 
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In an advantageous variant of the invention the initial section of the pipe 1 has a 
sleeve 6, welded to the end of the internal 10 and external 5 pipes. This sleeve, 
made of material of appropriate hardness, has the edges of the entry holes appro- 
priately shaped so as to avoid the danger of damaging the rolled product entering 
the pipe because of friction or of any interference with the edges of said entry 
hole. This is done by means of a fillet or a chamfered edge 



